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Abstract of JP6027322 

PURPOSE:To provide the polarization 
separating element which can be produced by 
the simple process for production without 
requiring mask alignment and has high 
reliability, good productivity and good 
extinction ratio. CONSTITUTION:Proton 
exchange layers 21 are periodically formed on 
a lithium niobate substrate 20 of an x face and 
further, grooves 24 are formed by selective 
etching using hydrofluoric acid. The light 
transmitted through the proton exchange 
layers 21 and grooves 24 of the polarization 
separating element produced in such a 
manner generates a deviation in phases with 
the light which does not transmit these parts. A 
phase advance takes place in both the proton 
exchange layers 21 and the grooves 24 when 
ordinary light is made incident, but a phase 
delay takes place in the proton exchange 
layers 21 and the phase advance in the 
grooves 24, thus acting in the directions where 
the deviations in the phases are offset with 
each other if extraordinary light is made 
incident. The polarization separating element 
which diffracts the ordinary light and does not 
diffract the extraordinary light is obtd. by 
adequately selecting the depth of the proton 
exchange layers 21 and the grooves 24. 
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«3t4>«i*Ttt7'D h >^mm 2 1 * 2 4 
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(2) 

1 

Li.Ta1-.NbO3 (o^x^i) mSkn 
>32ifeBO*S)&5ttlBL i.Tai-xNb03 (O^x^ 

1-0 

M*^2] Li,Tai-.Nb03 (0^x^l)«gil© 
IB:?'p h>32tfeSO«W*S«rBaL IxTai-.NbO 

HUffiL iiTai-iNbOs (O^x^l) itefiWT' 
(2n+l) 7C [n«tt*®S^] . S^^T 

[W^J13] Li.Tai-iNbOa (O^x^l) i^S© 
iB:/D h>3glfeJiCD*®!6iBriEL ixTai-.NbO 

^t^. MffiL ixTai-xNbOa (O^x^l) *gfi®:/ 

D h >^mi)^n.-^rLx^^ts.\^m.i$,^m^-r^mz%i\yX 

^?ieT«2m7r [mKttjt©^^] > (2n 
+ 1) TT [nBffi^O^ic] ftffi*s-fnTti5^:i:*C 

[«*:^4] Li.Tai-xNbOs (O^x^l)feSS 

mm-&:Ly^y^\z^riTmimzJLyj'y^'f:bz.t^ 

mzmit^m-i-^m'ft^fmi't. immm^t^mm-r 

T-£.m2 0S**^i, WffaiS2»g^*^Ic<i;D^m 

]}c\zm\^\>-ch-^mmt.-^^'mmsmmm.c 

[0 0 0 1] 
[0 0 0 2] 

[t^*cosffi] immim. %m^m\zm^^^>^%%m 

*?i:UTtt#BBra6 3-3 1 4 5 0 2WAmitS.Eti^% 



#ai¥6-2 7 3 2 2 

2 

[0 0 0 3] 2 0ttxHO-:^:^K'J?^':7AS«, 2 1 
tt=:t:/|IU5^'i7A««2 0«Wfc^»|fi<)tJ^^$nfc 

y^n h >3SMS, 2 3 tt::^Q h ^-jsiftw 2 1 0wmizm 

[0 0 0 4] :/D h >3S«l)i 2 1 »r::e-::^'J 
h;i-^^-3^) ©Blff^nottO. 0 4«^L-S«^ 

[0 0 0 5] ^■f^(Dmyt»mm^izmnytti^xMhrz 
m^^^^^o mit^mm^\zxws-t^m'^^xmmw- 
2 3 *3 j;y;:/n h y^^m 2 1 saja-r^^^-:^:/^ 
'j^'^A»«2 ocD^^mwr^mzvc^^miflMn 

>3cmil2 1 tri:t>^KU^':?A»«2 0 ©gW^^S 

Vi(r<i;-2.t>©T»Sc ;i©i5tcLT*D;fcflt^g©ilt^ 

[0 0 0 6] m^^mm^\zn%iiixmhrz.m^ 

2:©^!&t[Hr#f L;^nfci* fc{±±tB©iHI;S&ffl«^;^c< -r 

:/n Yy5mm2 1 ©S7t©«w^«-:t 
:/IIU5^'i/A»«2 o©^S3te©aWs^fcifc-to. 0 4M 

^!>-r^« ;i©fesi)tCiim#:2 3^*At> fl«#:2 3t 
Sa©BW^©«t^t> :/Dh>3£«H2 1 h=.-f:rm 

'J g^'?A««2 0 ©a^^©)»vi*s^©effis^tsffisis 

[0 0 0 7] :L(Jim%»mm^\z'^%^i:.xsmn%om 

* I@l*T-B:T®7E^^»l*t wig t ^ S . 

[0 0 0 8] rs.^:ic:>m^^mm=f-\zm^\xmnW2 3 
^-:t7*KU 5^'^AS«2 0 ®a*T*ICjiEt.^M©=&©S 
fl|V^^;ii:tC<i:DS i O 2^(CJ;^HWB&±l^fefPSW 
(#HBa6 3-3 145 0 2^4>|g) . 

[0 0 0 9] ^^:tc^^5fe©M^^^•«*T©S^)S:^a^c•^^i 

u g''^ A»« 2 0 ©«Ht-T;Ps 3 0 s^if-r-g. (0 7 

(a) ) . mzr}V^2Q(r>mi\zy^h'^)v^=7y^ 

tC i D V 7. h 3 1 © /N" 3^ - > S- )?g L (0 7 

(b) ) . 2:©l/i>Xh3 1 ^-7Xi?tbTH9-1'X-/ 

^yir\ziiy)7)V^3 0^n9~y:=-yin. mi 

(c) ) , ^Lw/i^?— 3 0S-7X5' 

«iS2 isjgj^-rs. mi (d) ) o $?>icT;i^5 3 

0SJ5KK/fc^©BllCj;D^*L. (|g|7 (e) ) , iftli'x 
gia#:2 3^||«-rS (0 7 (f) ) 0 g|«#:2 3©« 
hU Vi'^^w tJ;!9 kvXh 3 2©A°^-> 
aj^^L (13 7 (g) ) , ::©k>'Xh3 2SrVX5?t 
bTH7'1'x>y^>'^tj;D:/n h>'32ilJi2 l«fflt 
Sl^*2 3*;i:$'->->i^-rs (137 (h) ) , fi^J: 

©ct ic \yxmk(D®%»mm^^w-mx^^. 

[0 0 10] 
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3 

[0 0 11] y^hUv^^y^xmt-:/ah>i^mm 

[0 0 12] $?.{c;:cDf^S;^}*!c*5V5T5a. ^cott® 
[0 0 13] -^-^IT^SgWfa. v;^i^'g-t)i3:©Vi^»ti 

[0 0 14] <E>\z^n^m^>ftytmmmmmn. ym- 
*T»iSjfi?6r** a&fc-arTSft-r ^ :i t ^ s « ir-r s . 

[0 0 15] 

^ttL iiTai-xNbOs (0 Sx^ 1) i^ftOXHfeL- 

>3gM)l©^S?)Sj{fjEL 1, Tai-iNb03 (O^x^ 5(? 

1) m^^m\z%iVTm^m^v. mu-fuvy^sMm 

03 (osx^i) i^^(D-fuYy^mmi-^rix\^u^^ 
mm^m.mt^%oi&.m^^'^^x\i (2n + i) n 

[0 0 16] m2<DS!H^ffl<i^^)-it*^{jL i.Tai-. 
NbOs (O^x^l) «^S09XSfeL<ttYffilCjl»!M 

WIBL liTai-iNbOs (O^x^l) iga«S(CjttL 40 

3tcDSffl!6^, miBL ixTai-xNbOs (O^x^l) 

■ftffi35ie>«>frtt2m;r [mfttt^CD^gt] . m'^yCX 
(2n+l) ;i; [n«ffi«0S|&] -fnTti^^ltS 

[0 0 17] m3ro58W0ig3Ei}'(i^RT0Sije;&SttL 

iiTai-.NbOs (OixSl) i^^*ffi5rMffl«J& 
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[0 0 18] 

[f^ffl] ^ 1 %m(nM^^mm^n-:ru v y^mmt.m 

^m^-t^%<r>&Mifi. LiiTai-iNbOs (O^x^ 

1) m^<r>-:rviYy^mmiSi-^nT\-^ur,^mm^mmr 

^^(D^m^^l^^nn. (2n+l) Tt [nKttMcoS 
m . S^3tTtJ2m7r [m(3:ffiS®S«c] -fnx^y) 

[0 0 19] ^2co5igB^®-(H^^^^il*T»:^nh>3?m 
gi:jS£SJEit--g>^©-affi*^*, LixTai-iNbO 
3 (o^x^i) ^aoT'o h>3^m*^;^$nTV^n£ti^ 
«*2jaT^^(Dfi'B*»e.«^T«2mjt [mttttit® 

^ sitTtTtt (2n + i) X [nn.^-M.<Dmm 
[0 0 2 0] HI »5gi^:fej:i!:xm2 o5!Hjtt^^fcfie*® 

3S«S<b, !/n h>3SJfee2 10±S|5{CJ^^Lfc«2 

[0 0 2 1] Sfc, 2:®«j^«m3®SIBJ®fi3t4>K^ 

^, (3)««#:|R®K9-1'X>y?^>i^®xe*l[g®X 

[0 0 2 2] *^gga:/nh>5cMB2 10Xy5^>i/ 
Sft/*^'#^®Slia&fflV>fc«-&> X:t:/KU5^^7A«« 
2 0 ® X -y 5^ >i!'aKfcit'<T¥ti 21 1 fca a LT?5:S 
nfc'b®-ca5D. S e.tt*^H^SffiVi-5Cttcj;D. x 

v^yif'^T.i^Miy icMSix -/ 5^ ^^^T?^ 2 4 £?^^-r 
[0 0 2 3] mk<Dm^»mmi'<nw-mr(^'JmT: 

tfeofcy^n h>3Si|VXi'®^*®XSfe<I®X-y9^> 

[0 0 2 4] ;ineoxS®flSllS^t:fc:J;Di««;^ilg* 

*Kaxh®ffiigEt>pl«e^:f=£S<. 
[0 0 2 5] sec, *fPS;?s»:/n h>32mB®^<. 

^af^6Dfcx-yg^>i*'-r5fc66, tie*RH-ei&ofcvx 

i7-art)-a:-fn(cJ;SM3t:5^Bi«^®?«m®*Mtfe^< 

[0 0 2 6] JE*±©J;5(C2t:»KtCj;ntf, iiSMMttT 
**ttoaviatttg®M3fe53-i!i*^*i*:ST€?, 

[0 0 2 7] 
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mmm] 

mmm i ) *^*fgH^«^ i (D^mm<Dm^^AmmT 
[0 0 2 8] 01 it:^mm<nm i (Dmmm(Dm^&^m 

2 1 ®«««)*SXy^>i^$nai^daOfS2 4*sje 

[0 0 2 9] mm(ommmtfuh>^mmom^m^ 

no\t--tfm 'J ^^-^T 2 0 CO^t^tCDjfflJtf n ett 
U ^-^AS^ 2 0 ©Slt^CDHW*. n op\ff 

D h >3smB 2 1 (Dn^<Dm^m. n eptar/a h 

B 2 1 ®S»3^cCiJB#f*T*.5. A n 0. An e\±^yt 
^2 OCD^TfeD^TCT-^;!?)^^, 



(4) #a|5p6-2 7 3 2 2 

(J 

* [0 0 3 0] Ano=nop-no (^1) 
Ane=nep— ne (^2) 

h y^mm 2 1 (Dm^mu--tfm u ^^-^^ as« 2 

OCDS*fi^tJtteL/TS«3teOja^^ne*to. 145 

1 (D&mizm^-^nrzm 2 4 tc<t o s«3toajff^^ft; 
Ji? [0 0 3 1] J^T^col&fftcoi'iTaKi^TSo *f ^ico 

*<fcr;« 2 4 ®js^w::i:fy^e'j ^'>A«ffi 2 0 ©a 
-fefflo^YbfiA^ofificfflcDa*.**, jin 

f [00 32] 



A(J>o= (27t/A) (Ano • dp+Anoa • da) (SS) 



21 SIT? A IS AW3K«Sfi, * A n oali»«0^&31£a*f 
[0 0 3 3] Anoa=l-no (iC4) 

m2 i^mmvm^ o*f3-pj-:/KUf^'5'AS«2 0 



rnfc*fu:/nh>-35m»2 i®atf*a-ra-:5^U5^ 

'^AS«2 0®a*f^<fcf3:A:^V^fc:S6C(O««^aja-r 
[0 0 3 4] 



4 0BSf^tt-^::^>J^'?A««2 0©a*T^J;D/JvJK 

A(f)e= (27t/A) (Ane • dp+Anea • da) (SiB) 



[0 0 3 5] Anea= 1 -ne (^6) 

{2n/X) (Ano ■ dp+Anoa ■ 

(27r/A) (Ane • dp+Anea • 

da= (A/2) 
dp= (A/2) 



^CDfiffi^A(J)eS2 TtCOMISfgiL, 1^%(D?)-mA^ 

M>o^2Tt(Dmwi^t.vm^m\z'fuhy^mM2 1 

CDj^3dp<h«2 40^$daS:a^(ca*?-r^feOT'S 
#iCA<f)o:^/^7i;0^»fgJS'g-?-®iim(i«;^:i)S 



da) =- (2 n+ 1) k (iC?) 
da) =2m7r (^8) 
1^0, m=0 ±3J;J:I3 
{Ane/ (AnoAnea— AneAnoa) } (SC9) 
{Anea/ (AneAnoa— AnoAnea) } (^1 0) 



(iC9) *3cfcr>' (SCI 0) J: OS 2 4©a?$daS:0. 
2 5 jttmi:L.:/D h->3g«lJi2 lCDai5dp&2. 0 0 

■:3fci!e);intrjfSi;T?!iis«2 4®si$da. y^Dh>3^ 

mji 2 1 ®«5 dp^^^^^iESSAtibs, 

[0 0 3 6] 0 3lCf*KB®*St'J:D»<1:Lfc*T®# 

tts^fo m^o)v^mLn=y^-^]tm.m.m\zMibm.'&\y 



5<? 



5£Lfco A#tiS:S«7 8 Onm-e, (a)tt#3^, (b)« 

TV>.^o a^^tt«lc<i;0 7'nh>3e^ffit^®a 

3 Mm-eft±tfd:f3, ;i®Bt®tW>tl±«Sill**«2 4d 
B. mm^*^ 1 7 dB i: 75:#tt*>'# 6 tl&o 

[0 0 3 7] «±®± 5 iz:^mm(Dm 1 ®sijfi^jTta<i 
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(4):/n h>3gM-7X^'CD^i©XS^ 1 [oI®X>y 
[0 0 3 8] S^fc. ^JS^tJT'a h>3cmJi®*€M 

[0 0 3 9] m±®=t^fc*^Hj!cJ;n(i\ mwmfi-^ 
[0 0 4 0] nc^3|&^®:i^rRi[Sffi:tTia 8 tc^-r«ic z 

[0 0 4 1] $ ?.ictST/'^3'->«ii^*('Ke.nT«* 

[0 0 4 2] ^fcS«tLTxffl®X:t>^KU9^'^A* 
fflV^fcWSai^7&*^*r®|5gOTta75:< yH®x:tymU 

A®{tt) D U g^'j7Ai5' >3' 1^- h Sffl V^TfelWl*®^ 

[0 0 4 3] mmm 2 ) j^tcig 1 ©*jEMi©fi3^i>ii 

[0 0 4 4] ^■rxB®X:t:>^K>J^'^AX«2 0®« 
®IC<5'>5';1'3 3^^«-r^ (ia4 (a) ) c ^(C3'> 

i5';P3 3®«Hfc:7*h'jyi^7:7w'ic:,fcDkv'xh3 

10/t3'->&J^^L (04 (b) ) . CLWl/i^XhS 40 

I S:-TXi7ibTX<;/5^>i;^tC<fcO;S'>iS';k3 3 €:A°^ 
->X>^^L. (^4 (c) ) . ^<DA^->=.>^hrc 
9y^)V^ 3SVX^?tL.T2 3 0'C®fc!Dj?5K*T*9 

I I o^mm^^n'^^t\ziir)fuhy^mm2 1 ^ 

Jg^t-^o (MA (d) ) o ;^*3;i®^X«SSKfcfn 

^m^m(DWSi:^v=^yifm^^n\z'^t>'^vm-m\t 

[0 0 4 5] mzz.n^yym^^tix.y^yifm.\z^ 
ymy'S^yiT-r^, ^(Dt^^y^iVi^ui-v^yif so 
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[0 0 4 6] z.<D3iy^ytfm\f:^uhy^mm2 

5 8 5 0 6^fi) o 

[0 0 4 7] Jin^flJfflL. h>3gl!lJl2 1®»<& 
-ffiil^?X<y5">-i^L, =fi!*ie^^it'ofeX-y?^>yTX 

J; (3 h 2 1 ®x>y^>^^s<£S! 

gL»2 4^f^^-r2.o X-y5^>i^Mfc7->K4 5% ■ 
*5 5% (a«Jt) *fflV5^t^7^®B#rBllCj;Ocn 
SJ^^T€-2>, X->?>-i7'?StUTK'fta(C. yym.ty 

y^ry=^~^A(Dm^m. yymt.mmcom'^m.^y 

yM'^(D3Ly^y^mT$>rHt&^->, ^rcyyM'^(^^ 

xizii^xy^^yiflz^'DX'hmumfs.mRx.y'^yif 

[0 0 4 8] t£^. :iZ.xityymm(D:r.y^y^m^ 

^V^yym?^(DXy^yif13X\Zi:i>Xy^yif\Z^\^^ 

•t'mu^'^i.mi2 o\zMVTmsixy^yifm«]m 

tf. ib^-Dzfahy^^iD-rxif^xy^^yifoimfSiXy 

[0 0 4 9] m2<Dmmm(nmit^im=f-wm-fjmzi: 

xh®;t^->j^^, (,'i)m^WW:<nYy-ixy^yif 
(DjM^\m(Dxy^y^\zm^^X^z.t.ii^x^^. 

[0 0 5 0] t^it. ^^(Dm^^mM'^<D^m-^>&wx 

^-Dfc-fu h>a^-7Xi7®^*®xSfe;^®x-7g^> 
i^ic<fcDiRi^jcff5;it755-r^, se.tcxs®flBiiifrf[i*t 

[0 0 5 1] J:ne.®xe®ffillS^t:fcj;DilS«:*^S<& 

li-t!'^, :£]gaxh®ffij)*feBifgtAj:5o 
[0 0 5 2] S 6fc, *fp«:SrjS«>^n h>-^m«®^ 

^s*JWfcxy^>-^-r^fcie), tiejfEWSTjfeofeTx 
j7 ^^-ti-rn t i 5 ® ti^Jt ®*^b fe^ < 

[0 0 5 3] ei_h®J;5{C2^!«5|tCj;n«, iii1t«B®<i 

[0 0 5 4] fj:*3:/D h>32»®*l£<i:LT5'>'5';i^3 
3 S VXi^ t LTtf DPBlTlSRaiaS-rs^Sf'-^tiT 

[0 0 5 5] *;t*«tbTxWOX:t':^'J9''j7Ai£ 

fla V^fc^J SKB^fc:^t iicoK D Tttfj: < y M®x:t:^ U 

5^'?ATfe^^®?j)«;<i5#e,n§o *fcx:t:^S'J5"'^ 



—139— 



(6) 



#ai¥6-2 7 3 2 2 



10 



[0 0 5 6] mmM 3 ) 3 ©^SI«RJ® 



(27r/A) (Ano-dp+Anoa 
(2k/X) (Ane-dp+Anea 

da= (A/2) { (2Ane-Ano) / (AnoAnea 

a;i 3) 

dp=- (A +Anoa • da) /Ano (Sil4) 
?6fto. 7 8 /imco^»«^^ii3NTS:*:K-r2>fc«, 
(j« 1 3) fecta? (SI 4) <fcf)S2 4©gil$da* 
0. 5 6 wmiiL-r/n h>3^^a2 ICDjf $dp£ 1. 
8 5 7 jttmt-rnfi^Vio 

[0 0 5 8] u±<Di:o\z:$i9^m<Dm3(DmmmT'UM 

-eiej^-eafecfc. (i)««#:Rcd^«. (2)7*huvi^ 
g^i|Hl<^x^:/5^>i^tr«^^^?.f^S;^r*) /^i^'iSfflT 
[0 0 5 9] **T[S:/D h>3SmJlcD^Sjl 

[0 0 6 0] Jil±(Z)J:5tC*»H^tCj;n«. 

[0 0 6 1] fj:*3*&^©>^[^tittitTH8{C^-r«tCz 
tt*|fi]tc*¥:^:*ff^> ia9tC7p-rfilfCy|ft*lRllC*¥?S 

[0 0 6 2] ^5 ^lC<#T/13'->t±a[ilSlrl©^nT«it 40 

[0 0 6 3] ft:*3a«i:LTxB®-:t:^KU5^'i'A^ 



[0 0 5 7] w^%^m^\^. %%-^mi\y-fs.\mm^ 

'ff-r^feidtcij (i«:5) T-^^e-n^^^o&ffi^A* 
0&2 TccD^^^iiL (S3) -r-^^sn-sss^tcDft 

da) =2m7t (Si 1) 

da) =- (2 n+ 1) % (SCI 2) 
\ JiSiD 
AneAnoa) 



} ( 



[0 0 6 4] (*»J4) ^lC«lCD||JSWSfc«fg3 

[0 0 6 5] 0 5 H*SIM^®^K1f #5!ia^jB®«^£0 

^T^^X^'. 3. 4, 5{i^>X\ Btt^ST, 7li 
^^ttf-AX^/UyiS'. 1 0«®lO|ISSW>bL<»IB 
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